Ankaferd Blood Stopper (ABS) is a novel topical hemostatic agent. ABS-induced formation of the protein network with vital erythroid aggregation covers the entire physiological hemostatic process. ABS has pleiotropic cellular, proteomic, transcriptomic, and metabolomic effects. ABS also affects the expression of important hemostatic molecules namely PAR-1, EPCR and PAI-1. The aim of this study was to detect the macroscopic, biochemical, and cytopathological effects of ABS on myeloma monoclonal immunoglobulin (M-protein). Based on our results, the addition of ABS into the serum of both multiple myeloma (MM) and control groups resulted in significantly decrements in the level of total protein, albumin, IgG, IgA and IgM. Furthermore, the decrements in the MM patients were more pronounced than in the healthy control subjects. ABS has a potential role in decreasing of serum proteins and monoclonal M-proteins. Moreover, the declining in the neoplastic monoclonal M-protein was more prominent. We hypothesized that ABS could be used as an "agglutination-controlling factor" for myeloma monoclonal proteins and the protein-aggregating effects of ABS may be helpful for expressing the regulatory molecules promoting or preventing the myeloma protein aggregation.
INTRODUCTION
Ankaferd Blood Stopper (ABS), a novel topical hemostatic agent, has been approved in Turkey for clinical hemorrhages, when the conventional control of bleeding by ligature and/or conventional hemostatic measures is ineffective. [1] [2] [3] ABS is clinically effective in bleeding individuals with normal hemostatic parameters and in patients with deficient primary hemostasis and/or secondary hemostasis. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] ABS-induced formation of the protein network with vital erythroid aggregation covers the entire physiological hemostatic process. There are distinct important mediator components of the ABS-induced cellular hemostatic network. Vital erythroid aggregation takes place with the spectrin, ankrin and actin receptors on the surface of red blood cells. Those proteins and the required ATP bioenergy are included within the ABS protein library. 2, 3, 15 Ankaferd also up-regulates GATA/FOG transcription system affecting erythroid functions. Urotensin II is also an essential component of Ankaferd and represents the link between injured vascular endothelium, adhesive proteins, and active erythroid cells. 15, 16 Those concepts have been developed via MALDI-TOF proteomic molecular analyses, cytometric arrays, transciption analysis, and SEM ultrastructural examinations as well as numerous investigations interacting with in vitro and in vivo research settings. [1] [2] [3] [15] [16] [17] [18] [19] [20] ABS has many cellular effects. 1, [21] [22] [23] ABS has been shown to affect renal tubular apoptosis based on the level of hemorrhage. 22 When the bleeding associated with the surgery of partial nephrectomy is mild or moderate, ABS can initially increase renal tubular apoptosis. On the contrary; during the increased amount of massive bleeding from the kidney tissue, ABS decreases apoptosis in renal tubular cells. 22 Therefore, ABS modulates the cellular apoptotic responses to hemorrhagic stress as well as its hemostatic hemodynamic activity. The finding of ABS-induced thrombin receptor down-regulation gives an additional clue on the possible mechanism of ABS associated apoptosis modulation at the tissue level. 20 Preliminary findings focusing on in vitro anti-neoplastic effects 24, 25 of ABS also prompt to begin for searching the ABS effects at the cellular level in health and in neoplastic diseases.
ABS has many effects on proteins at the tissue and blood. 1, 4, [15] [16] [17] 19, 20, 26 Dose-dependent reversible PAR-1 down-regulation is mediated by ABS. ABS induced sustained PAR-1 down-regulation in the presence of lipopolysaccharides (LPS). 20 Those findings are compatible with other investigations focusing on the endothelial hemostatic molecules, EPCR and PAI-1.
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ABS had dual diverse dynamic reversible actions on EPCR and PAI-1 inside vascular endothelial cells also in the model of HUVEC. Sudden anti-hemorrhagic efficacy of ABS via immediately enhanced expression of pro-hemostatic PAI-1 and down-regulated anti-coagulant EPCR upon the exposure of ABS were shown. 19 Those findings suggested that ABS may act as a topical biological response modifier.
The aim of this study is to detect the macroscopic, biochemical, and cytopathological effects of ABS on myeloma monoclonal immunoglobulin (M-protein). M-proteins are secreted from the neoplastic plasma cells and are responsible for a wide variety of the clinical spectrum of multiple myeloma. [27] [28] [29] We intended to analyze the ABS-effect on the neoplastic M-protein in comparison to normal serum proteins. The clinicopathological perspectives with the study hypothesis were that ABS could be used as an 'agglutination-controlling factor' for myeloma monoclonal proteins and the protein-aggregating effects of ABS may be helpful for expressing the regulatory molecules promoting or preventing the myeloma protein aggregation.
MATERIALS AND METHODS
Study Design: Ten patients with MM (male/female: 5/5), and 5 healthy adults (male/female: 3/2) as controls were enrolled into the research. The newly diagnosed or therapy naive MM patients were included in the study. The diagnosis of MM was reached by International diagnostic criteria. Five of the patients were IgG subtype, and the other five were IgA subtype of MM. The patients with co-morbid disease were excluded from the study. Written informed consents were obtained from all the participants.
Collection of the Serum: Five milliliters (ml) of venous blood was taken from each of the cases. All of the samples were centrifugated at 3000 G for 10 minutes to collect two ml serum sample. Subsequently, the sera were stored at -20 0 C until assayed. 
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Cytopathological Examination:
The patients' serum samples were centrifugated at 2000 G for 10 minutes before and after adding of ABS. Cytological smear were prepared from the residue particles after the centrifugation process. The preparations were fixed in 95% ethanol and stained with Papanicolaou stain. Light microscope was used for cytological evaluations.
Biochemical Analyses:
The sera of the patients and controls were taken from storage and melted. Analyzing of the levels of total protein, albumin (Siemens Advia 2400), IgG, IgM, IgA (IMMAGE Immunochemistry Systems assay, Beckman Coulter, USA) in serum and protein electrophoresis (Sebia, cellulose acetate electrophoresis) were done before and after adding of ABS. The sera were applied on to the cellulose acetate plaques which wet via 5 µL micropipettes with "twin wire" applicator. The cellulose acetate membranes were run at 180 volts 30 mA for 15 min. stained by Pancoas S and became transparent with washing by densitometer.
Statistical Analyses:
The data were expressed as median ± SD. Mann Whitney U and Kruskal Wallis tests were used to compare the groups. SPSS package 13.0 was used for the statistical analysis. A p-value of <0.05 was considered as statistically significant.
RESULTS
The serum samples of ten newly diagnosed MM patients and five cases of the control group were analyzed in the study. Five out of ten MM patients were IgG, and the other five were IgA subtype of MM. Before adding of ABS, the serum sample were all clear (Image 1A), wheras in a few seconds after adding of ABS, the nature of serum were totally changed, jelly solidifications were determined (Image 1B). According to the light microscopic examination of the cytological smear, there weren't any pathological findings before adding of ABS (Image 2A), however after the adding of ABS, clusters of proteineous material were determined (Image 2B).
Analyzing of the levels of total protein, albumin, IgG, IgM, IgA in the serum and protein electrophoresis were performed before and after the addition of ABS. The results of the both groups were depicted in Table 1 . Significant decrements in the level of total protein, albumin, IgG and IgA in patient group were determined after the addtion of ABS (p< 0.005). There was also decrements in the level of IgM after the addition of ABS, however it was statistically indifferent (p< 0.241). The decrements in the level of total protein, albumin, IgG, IgA and IgM determined in the control group after the addition of ABS were also significantly different (p< 0.043). The decrements in the level of total protein, IgG and IgA in the MM group were more pronounced than in the control group (p< 0.01, p< 0.008, p< 0.009, respectively). Se-
The macroscopic image of the serum before the addition of ABS Image 1B: The macroscopic image of the serum after the addition of ABS rum protein electrophoresis in both groups could not be done after the addition of ABS because of the low protein content in the "ABS exposed-serum". The comparison of total protein, IgG and IgA levels in the MM and control groups after the addition of ABS were depicted in Figures 1-3 .
In summary, the addition of ABS into the serum of both MM and control groups resulted in significantly decrements in the level of total protein, albumin, IgG, IgA and IgM. Furthermore, the decrements in the MM patients were more pronounced than in the healthy control subjects. ABS has a potential role in decreasing of serum proteins and monoclonal Mproteins. Moreover, the declining in the neoplastic monoclonal M-protein was more prominent. 
DISCUSSION
In this study, we have detected striking macroscopic, biochemical, and cytopathological effects of ABS on myeloma monoclonal immunoglobulin (M-protein). ABS produced a very rapid (less than one second) visible gel matrix protein network inside the human serum with or without myeloma (Images 1 and 2). Comparable findings have previously been observed in pancreatic fluid with ABS. 26 Adding ABS on the myeloma serum fluid not only lead to the aggregates of protein network resulting in a solid layer like a frozen gel but also produced important in vitro biochemical alterations (Table 1) . Serum total protein, albumin, IgG, IgM and IgA levels were decreased via ABS significantly in patients with multiple myeloma in comparison to the healthy controls (Figures 1-3) . Neoplastic M-protein also decreased as detected by biochemical investigations and protein electrophoresis. Those findings indicate that ABS shall be accepted as an "agglutination-controlling factor" for myeloma monoclonal proteins in vitro.
Myeloma monoclonal proteins are secreted from the neoplastic plasma cells and are responsible for the expanding clinical spectrum of multiple myeloma. [27] [28] [29] M-protein could have a function as a receptor or ligand by being expressed on the myeloma cell surface. M-protein may act as the secretory factor that can regulate cellular conditions such as growth and differentiation in disease genesis. Based on our in vitro M-protein aggregating effects of ABS in this study, future in vivo experimental studies should focus on the hypothesis that protein-aggregating effects of ABS may be helpful for expressing the regulatory molecules promoting or preventing the myeloma protein aggregation. focusing on the endothelial hemostatic molecules, EPCR and PAI-1. 19 ABS had dual diverse dynamic reversible actions on EPCR and PAI-1 inside vascular endothelial cells also in the model of HUVEC. Sudden anti-hemorrhagic efficacy of ABS via immediate enhanced expression of pro-hemostatic PAI-1 and down-regulated anti-coagulant EPCR upon the exposure of ABS. 19 Hemostatic function of PAR-1 is mainly prothrombotic. Significant PAR-1 down-regulation mediated by ABS indicated that ABS has balanced effects on global hemostasis. 20 Coagulation proteins, namely factor II, V, VII, VIII, IX, X, XI, and XIII were not affected in vitro individually by ABS. 17 Likewise, prothrombin time (PT) and activated partial thromboplastin time (aPTT) were normal via the application of ABS. However, prolonged thrombin time (TT) was evident. 17 Since PAR-1 is the most important thrombin receptor, depression of PAR-1 with ABS, could explain the prolonged TT due to ABS. The disease course of multiple myeloma also affects TT via anti-thrombin antibodies and erythroid aggregation. Therefore, pharmacological actions of ABS and pathobiological behavior of myeloma cells share some mechanistic similarities; an association remains to be elucidated.
It has been suggested that ABS could act as a topical biological response modifier via demonstrating diverse actions of ABS in the presence of LPS. 19, 20 "LPS challenge" refers to the process of exposing a biological environment to an LPS which may act as a toxin to test immunological and hemostatic responses. LPS application to HUVEC caused ABS-induced additional sustained significant down-regulations in the expressions of PAR-1 mRNA.
20 Sustained significant PAR-1 down-regulation mediated by ABS in the presence of LPS seems to have a protective role against endothelial injury. Therefore, there are molecular links underlying ABS-pleiotropic cellular actions acting on anti-infective [30] [31] [32] , wound healing 2, [33] [34] [35] [36] , and apoptotic processes. 22, 23 Since myeloma is located at the crossroads of cellular neoplastic development and M-protein secretion, the unique effects of ABS on distinct clonal paraproteins shall be investigated in future in vivo animal models mimicking plasma cell disorders. Our present study represent true basis for the design of such trials.
There are distinct important molecular components of the ABS-induced hemostatic network involving vascular endothelium, proteins, and blood cells. The concept of ABS-induced hemostatic network has been developed via MALDI-TOF proteomic molecular analyses, cytometric arrays, transciption analysis, and SEM ultrastructural examinations as well as numerous investigations interacting with in vitro and in vivo research settings. [1] [2] [3] [15] [16] [17] [18] [19] [20] Essential erythroid proteins (Ankrin recurrent and FYVE bundle containing protein 1, Spectrin alpha, Actin-depolimerisation factor, Actin-depolimerizing factor, LIM bundle and actine binding subunit 1 isoform a, LIM bundle and actine binding subunit 1 isoform b, NADP-dependent malic enzyme, NADH dehydrogenase (Ubiquinone) 1 alpha subcomplex, Mitochondrial NADP (+) dependent malic enzyme 3, Ribulose bisphosphatecarbocsilase large chain, Maturase K) and the required ATP bioenergy (ATP synthase, ATP synthase beta subunit, ATP synthase alpha subunit, ATP-binding protein C12, TP synthase H+ transporter protein, ADF, Alpha-1,2-glycosyltransferase ALG10-A) are included in the protein library of ABS. ABS also upregulates GATA/FOG transcription system affecting erythroid functions and urotensin II. 3, 15, 16 Further experimental search is needed to find out the molecules inside the ABS protein library leading to the ABS-induced aggregation of myeloma protein network.
PAR-1 modulates programmed cell death, apoptosis. Activation of PAR-1 can induce or paradoxically inhibit apoptosis in endothelial cells, fibroblasts, and tumor cells depending on the dosage of its physiological agonist thrombin. 20 ABS has been shown to affect renal tubular apoptosis based on the level of hemorrhage in a previous study. 22 When the bleeding associated with the surgery of partial nephrectomy is mild or moderate, ABS can initially increase renal tubular apoptosis. On the contrary; during the increased amount of massive bleeding from the kidney tissue, ABS decreases apoptosis in renal tubular cells. 22 Therefore, ABS modulates the cellular apoptotic responses to hemorrhagic stress as well as its hemostatic hemodynamic activity. The finding of ABS-induced PAR-1 down-regulation gives an additional clue on the possible mechanism of ABS associated apoptosis modulation at the tissue level. 20 PAR-1 is also involved in tumor responses. Preliminary findings focusing on in vitro anti-neoplastic effects 24, 25 of ABS also prompt to begin for searching the ABS effects at the cellular level. ABS has topically inhibited tumor angiogenesis. 12 The hypothesis that ABS-induced aggregation of myeloma protein network can affect plasma cell growth should be investigated myeloma cell lines.
Ankaferd has superior hemostatic and wound-healing effects among other topical hemostatic agents. 37 Its unique action is also present at the vascular tissue dynamics. ABS has vasoconstrictor effects at low concentrations (5-10 µL), whereas it has vasodilator effects at high concentrations (20- 40-80 µL) . 38 Those actions are also evident at the tissue injury and bleeding due to major renal trauma. 39 ABS-induced wound healing was also demonstrated in the dental tissues 40 and burns. 41 Since ABS is currently being developed in basic and clinical grounds, those novel observations cast future studies focusing on the pleiotropic effects of this unique novel hemostatic agent. Future experimental trials should focus on the in vivo ABS effects on myeloma disease expression patterns. A pharmaceutical agent can be made based on the functional analyses using a secretory or membrane protein. Proteins suppressing or promoting the aggregation or deposition of M-proteins could intervene with in vitro diagnostic tests and in vivo disease management strategies. It could be possible to reveal a new ligand-receptor relationship by screening a membrane protein based on the binding activity with a known ligand or receptor. ABS protein library seems to be a starting point to begin designing those kinds of investigations.
